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High Frequency Amplification Circuit 
Technical Field 

The present invention relates generally to the field of wireless communication 
and, in particular, to a high frequency amplification circuit. 

Background 

Wireless telecommunications systems transmit signals between users using radio 
frequency (RF) signals. A typical wireless system includes a plurality of base stations 
that are connected to the public switched telephone network (PSTN) via a mobile 
switching center (MSC). Each base station includes a number of radio transceivers that 
are typically associated with a transmission tower. Each base station is located so as to 
cover a geographic region known colloquially as a "cell." Each base station 
communicates with wireless terminals, e.g. cellular telephones, pagers, and other 
wireless units, located in its geographic region or cell 

A base station includes a number of modules that process RF signals for 
communication with wireless terminals, e.g., cellular telephones, pagers. The modules 
of a typical base station include, by way of example, mixers, amplifiers, filters, 
transmission lines, antennas and other appropriate circuits. Each module of the base 
station is designed to allow the base station to communicate with wireless terminals in 
one of a number of possible frequency bands based on the service supported by the base 
station. 

A variety of wireless services are offered throughout the world. For each 
service, a specific band or bands of the frequency spectrum is licensed for providing the 
service. For example, in the United States, cellular telephone service is typically 
available in the 824 - 849 Megahertz (MHz) and 869 - 894 MHz frequency bands and 
personal communication services (PCS) are offered in the 1850 - 1990 MHz frequency 
range. Conventionally, each service that is offered uses its own set of base stations. 
This is due in part to the fact that signals of the various services have different ranges 
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due to differences in the frequencies of the signals being transmitted. Unfortunately, 
this does not allow a service provider to adequately leverage off existing infrastructure 
used for a first service when introducing a second service in a different frequency band 
in the same service area. 

For the reasons stated above, and for other reasons stated below which will 
become apparent to those skilled in the art upon reading and understanding the present 
specification, there is a need in the art for improvements in implementing services in a 
single geographic area that use different portions of the frequency spectrum. 

Summary 

The above mentioned problems with wireless networks and other problems are 
addressed by embodiments of the present invention and will be understood by reading 
and studying the following specification. Embodiments of the present invention provide 
an amplification circuit that selectively amplifies signals in a frequency band associated 
with a first service and passes, without amplification, signals in a second frequency 
band associated with a second service such that base stations can support both first and 
second services over a substantially co-extensive geographic region. 

More particularly, in one embodiment an amplification circuit for a wireless 
base station is provided. The amplification circuit includes a first port adapted to 
communicate signals to and from an antenna and a second port adapted to communicate 
signals to and from a base station. The amplification circuit further includes a first path 
and a second path with each path coupled between the first and second ports. The first 
path includes at least one bandpass filter and an amplifier that pass and amplify 
upstream signals in a first frequency band. The second path includes a filter that stops 
upstream signals in the first frequency band and passes upstream signals in at least a 
second frequency band and downstream signals in at least third and fourth frequency 
bands. 


Brief Description of the Drawings 
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Figure 1 is a block diagram of an embodiment of an arrangement for an antenna 
of a base station with an amplification circuit constructed according to the teachings of 
the present invention. 

Figure 2 is a block diagram of an embodiment of a base station including an 
amplification circuit according to the teachings of the present invention. 

Figure 3 is a block diagram of a wireless system including base stations with 
high frequency amplification circuits according to the teachings of the present invention. 

Figure 4 is a block diagram of another embodiment of a base station including a 
plurality of cascaded amplification circuits according to the teachings of the present 
invention. 

Detailed Description 

In the following detailed description, reference is made to the accompanying 
drawings that form a part hereof, and in which is shown by way of illustration specific 
illustrative embodiments in which the invention may be practiced. These embodiments 
are described in sufficient detail to enable those skilled in the art to practice the 
invention, and it is to be understood that other embodiments may be utilized and that 
logical, mechanical and electrical changes may be made without departing from the 
spirit and scope of the present invention. The following detailed description is, 
therefore, not to be taken in a limiting sense. 

Figure 1 is a block diagram of an embodiment of an arrangement for an antenna 
for a base station with an amplification circuit, indicated generally at 100, and 
constructed according to the teachings of the present invention. Amplification circuit 
100 is adapted to be used as a tower top amplifier in a wireless base station in a system 
that supports services in at least two different frequency bands, e.g., any two of 
Advanced Mobile Phone Service (AMPS), Nordic Mobile Telephone (NMT) service, 
Total Access Communication System (TACS), digital cellular using Time Division 
Multiple Access (TDMA), e.g., Global System for Mobile Communications (GSM) or 
Code Division Multiple Access (CDMA), digital Personal Communications Service 
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(PCS), or any other appropriate wireless communication service whether existing or 
later developed. For purposes of this specification, the term '"upstream" means 
communications from wireless terminals to a base station and the term "downstream" 
means communications from base stations to wireless terminals. 
5 Amplification circuit 100 amplifies only a portion of the upstream frequency 

spectrum received at the base station, e.g., the upstream frequency band of one of the 
supported services. Through this selective amplification, amplification circuit 100 
improves the signal-to-noise ratio at the receiver portion of the base station transceiver 
of the service using a higher frequency band so that the base station can support the 

1 0 service over a larger geographic area. When sufficient amplification is provided, each 
base station provides coverage for both services over a co-extensive geographic region. 
Thus, amplification circuit 100 allows a service provider to use the same base stations 
for supporting two or more different services that use different frequency bands even 
though transmissions from wireless terminals at different frequencies for the services 

1 5 may have different strengths when received at the base stations. 

Amplification circuit 100 processes signals received at antenna 102. 
Amplification circuit 100 includes first and second paths 104 and 106, respectively. 
First path 104 selectively amplifies signals in an upstream frequency band associated 
with a first service. In one embodiment, first path 104 selectively amplifies signals for a 

20 personal communication service (PCS) operating in the frequency range of 

approximately 1850 to 1990 MHz. In other embodiments, first path 104 amplifies 
signals in a frequency band associated with other selected services whether currently 
existing or later created. Second path 106 selectively passes signals in an upstream 
frequency band associated with at least one additional service. Second path 106 also 

25 passes downstream signals for the first and the at least one additional service. In one 
embodiment, this additional service comprises a conventional cellular service such as 
analog AMPS in a frequency range between 800 and 900 MHz. 

First path 104 is coupled to receive upstream signals from antenna 102. First 
path 104 includes first bandpass filter 108, amplifier 110, and second bandpass filter 
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1 12. First and second bandpass filters 108 and 112 each include a pass band that is 
designed to pass signals in a portion of the frequency spectrum associated with the first 
service. First bandpass filter 108, amplifier 1 10, and second bandpass filter 1 12 are 
coupled in series between a first port associated with antenna 102 (the "antenna port") 
and a second port of amplification circuit 100 that communicates with a base station 
transceiver (the "base station port"). 

Second path 106 includes band stop filter 1 14, The band stop filter 1 14 is 
designed to prevent the passage of upstream signals in a frequency band associated with 
the first service. Therefore, band stop filter 1 14 is also designed to pass signals in the 
upstream frequency band if the at least one additional service and to pass signals in the 
downstream frequency bands of the first and the at least one additional service. 

In operation, amplification circuit 100 receives and selectively amplifies 
upstream signals at a base station in a wireless network and receives and passes 
downstream signals. In one embodiment, the upstream signals received by 
amplification circuit 100 comprise signals from wireless terminals associated with first 
and second services. The upstream signals from the first, higher frequency, service are 
passed and amplified in first path 104 while signals for the second, lower frequency, 
service are passed by path 106. Further, downstream signals generated at the base 
station for both services are passed by second path 106. 

In first path 104, first bandpass filter 108 passes upstream signals in the 
upstream frequency band associated with the first service. The signals are amplified in 
amplifier 1 10. Further, the amplified signals are passed to and filtered by second 
bandpass filter 1 12. 

In second path 106, band stop filter 1 14 passes signals in both upstream and 
downstream directions in frequencies outside of the upstream frequency band associated 
with the first service. Therefore, band stop filter 1 14 passes, without amplification, 
signals in the upstream frequency band associated with the at least one additional 
service and the downstream frequency bands of the first and the at least one additional 
service. 
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It is noted that the term "band stop filter" as used in this specification means a 
filter that selectively stops a selected frequency band for one service and allows 
upstream and downstream frequency bands for other services to be passed. Thus, it is 
not necessary that the band stop filter have a pass band down to DC. In fact, the 
5 effective bandwidth of the band stop filter may be limited in some embodiments by DC 
grounding of the antenna port for protection from lightning. In most cases, it is 
sufficient if the band stop filter has passes signals within the range from 500 to 2500 
MHz with the exception of the selected upstream frequency band, e.g., 1850 - 1910 
MHz. 

10 Figure 2 is a block diagram of an embodiment of a base station, indicated 

generally at 200, including an amplification circuit 204 according to the teachings of the 
present invention. Base station 200 advantageously supports multiple services using 
different frequency bands over co-extensive geographic ranges through the inclusion of 
amplification circuit 204. 

15 Amplification circuit 204 includes first and second paths 206 and 208. First and 

second paths 206 and 208 are each coupled to antenna 202. Further, first and second 
paths 206 and 208 are each coupled to transceiver 210 over common feeder cable 212. 
It is noted that feeder cable 212 is also coupled to carry downstream signals to antenna 
202 from transceiver 210. Transceiver 210 provides an output for base station 200. It is 

20 understood that transceiver 210 includes any appropriate receiver and transmitter for 

processing signals according to selected wireless standards whether currently existing or 
later developed. In one embodiment, first path 206 includes an amplifier that amplifies 
signals in a frequency band for a first service and second path 204 passes upstream 
signals, without amplification, in at least a second frequency band for a second service. 

25 Further, second path 204 passes, without amplification, downstream signals for both the 
first and second services. In one embodiment, amplification circuit 204 is constructed 
according to the teachings of amplification circuit 100 Figure 1. 

Figure 3 is a block diagram of a wireless system, indicated generally at 300, 
including base stations 304-1, . . ., 304-N with high frequency amplification circuits 
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according to the teachings of the present invention. Wireless system 300 includes 
mobile switching center 302 that connects base stations 304-1, . . ., 304-N with the 
public switched telephone network (PSTN) 306. Wireless system 300 advantageously 
supports at least two services with different frequency bands using a common set of 
5 base stations 304-1, . . 304-N that each service the same geographic area for both 

services. Base stations 304-1, . . 304-N each including a high frequency amplification 
circuit, such as amplification circuit 100 of Figure 1. This amplification circuit 
selectively amplifies upstream signals in a first frequency band associated with a first 
service, e.g., a frequency band associated with personal communications services (PCS), 
10 and selectively passes upstream signals in a second frequency band associated with a 
second service, e.g., analog cellular service, and downstream signals for both services. 
It is understood that wireless system 300, in other embodiments, supports any 
appropriate combination of services with a common set of base stations 304-1, . . ., 304- 
N for the services. 

1 5 Figure 4 is a block diagram of another embodiment of a base station, indicated 

generally at 400, including a plurality of cascaded amplifiers 406-1, . . 406-N, 
according to the teachings of the present invention. In this embodiment, base station 
400 supports up to (N+l) services by providing cascaded amplifiers 406-1, . . 406-N. 
Each amplifier 406-1, . . . ., 406-N selectively amplifies an upstream frequency band for 

20 a selected service, passes upstream frequency bands for the other services and passes 
downstream frequency bands for each of the services. 

Transceiver 408 receives and transmits signals for base station 400. It is 
understood that transceiver 408 includes any appropriate receiver and transmitter for 
processing signals according to selected wireless standards whether currently existing or 

25 later developed. In one embodiment, amplifiers 406-1, . . ., 406-N are constructed 
according to the teachings of amplification circuit 100 Figure 1. 

In one embodiment, amplifiers 406-1, . . 406-N are coupled to allow DC 
power received at amplifier 406-1 to be passed through the chain of amplifiers to 
amplifier 406-(N-l). DC power is supplied over feeder cable 410 from transceiver 408. 
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Amplifiers 406-1, . . 406-(N-i) are each powered by this DC power from transceiver 
408 and pass the power up the chain to amplifier 406-(N-l). 

Amplifier 406-N is powered in a more conventional manner. Specifically, the 
antenna port of amplifier 406-N is coupled grounded for protection from lightning 
strikes. Amplifier 406-N further includes a bias-T circuit that removes DC power from 
the connection with amplifier 406-(N-l). This feature takes advantage of the fact that 
bandstop filters used in amplifiers 406-1, . . ., 406-(N-l) are not inherently DC grounded 
and thus can pass DC power if neither of the ampifier's ports are grounded. 

Conclusion 

Although specific embodiments have been illustrated and described in this 
specification, it will be appreciated by those of ordinary skill in the art that any 
arrangement that is calculated to achieve the same purpose may be substituted for the 
specific embodiment shown. This application is intended to cover any adaptations or 
variations of the present invention. For example, the application is not limited to the 
services identified herein. Amplification circuit 100, in other embodiments, operates on 
signals for any two services with one service operating at a higher frequency. 
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What is claimed is: 

1 . An amplification circuit for a wireless base station, the amplification circuit 
comprising: 

a first port adapted to communicate signals to and from an antenna; 
5 a second port adapted to communicate signals to and from a base station; 

a first path, coupled between the first and second ports, the first path including at 
least one bandpass filter and an amplifier that pass and amplify upstream signals in a 
first frequency band; and 

a second path, coupled between the first and second ports, the second path 
10 including a filter that stops upstream signals in the first frequency band and passes 

upstream signals in at least a second frequency band and downstream signals in at least 
third and fourth frequency bands. 

2. The circuit of claim 1 , wherein the first path includes: 

1 5 a first bandpass filter, having an input that receives upstream signals from the 

first port, the first bandpass filter passing signals in the first frequency band; 

an amplifier, coupled to the first bandpass filter, that amplifies the passed signals 
in the first frequency band; and 

a second bandpass filter, coupled to the amplifier, that passes signals in the first 
20 frequency band to the second port. 

3. The circuit of claim 2, wherein the first bandpass filter passes signals between 
1850 and 1990 Megahertz. 

25 4. The circuit of claim 2, wherein the first bandpass filter passes signals with 
frequencies assigned to personal communications services (PCS). 

5. The circuit of claim 2, wherein the second path includes a bandstop filter that 
stops signals with frequencies assigned to personal communications services (PCS). 
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6. The circuit of claim 1 , wherein the first frequency band is higher than the second 
frequency band. 

7. A base station circuit for a wireless system that supports services in at least first 
and second frequency bands, the circuit including: 

an antenna; 

at least one amplification circuit, the amplification circuit including: 

a first path, coupled to the antenna, the first path including at least one 
bandpass filter and an amplifier that pass and amplify upstream 
signals in the first frequency band, 
a second path, coupled in parallel with the first path, the second path 

including a filter that stops upstream signals in the first frequency 
band and passes upstream signals in at least the second frequency 
band along with downstream signals; and 
a transceiver, coupled to the first and second paths of the amplification circuit, 
that is adapted to receive upstream signals in at least the first and second frequency 
bands and to transmit the downstream signals in at least third and fourth frequency 
bands. 

8. The circuit of claim 7, wherein the first path includes: 

a first bandpass filter, having an input that receives upstream signals from the 
antenna, the first bandpass filter passing signals in the first frequency band; 

an amplifier, coupled to the first bandpass filter, that amplifies the passed signals 
in the first frequency band; and 

a second bandpass filter, coupled to the amplifier, that passes signals in the first 
frequency band. 

9. The circuit of claim 8, wherein the first bandpass filter passes signals between 
Attorney Docket No. 100.157US01 10 


1850 and 1990 Megahertz. 


10. The circuit of claim 8 ? wherein the first bandpass filter passes signals with 
frequencies assigned to personal communications services (PCS). 

5 

1 1 . The circuit of claim 8, wherein the second path includes a bandstop filter that 
stops signals with frequencies assigned to personal communications services (PCS). 

12. The circuit of claim 7, wherein the transceiver is coupled to the amplification 
10 circuit through a single feeder cable for upstream and downstream signals. 

13. The circuit of claim 7, wherein the transceiver communicates upstream and 
downstream signals with the antenna through a single feeder cable. 

15 14. The circuit of claim 7, wherein the amplification circuit comprises a plurality of 
amplification circuits that are cascaded to allow upstream frequency bands associated 
with separate services to be selectively amplified. 

15. A method for selectively amplifying upstream signals for at least first and 
20 second wireless services, the method comprising: 

receiving signals; 

passing a first frequency band of the received signal; 
amplifying the first frequency band of the received signal; and 
passing at least one additional frequency band of the received signal without 
25 amplification. 

16. The method of claim 1 5, wherein receiving signals comprises receiving signals 
for first and second wireless services. 
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1 7. The method of claim 1 5, wherein receiving signals comprises receiving signals 
in first and second frequency bands, wherein the first frequency band is higher in 
frequency compared to the second frequency band. 


1 8. The method of claim 1 5, wherein passing the first frequency band comprises 
passing a frequency band between 1850 and 1990 Megahertz. 

19. The method of claim 1 8, wherein passing at least one additional frequency band 
comprises passing a frequency band below 1000 Megahertz. 

20. The method of claim 1 5, and further comprising selectively amplifying received 
signals in additional frequency bands. 

21. An amplification circuit for a wireless base station, the amplification circuit 
comprising: 

a first port adapted to communicate signals to and from an antenna, the signals 
including upstream signals in at least first and second frequency bands each associated 
with a different service, wherein the first frequency band is higher in frequency than the 
second frequency band; 

a second port adapted to communicate signals to and from a base station; 
a first path including: 

a first bandpass filter, coupled to the first port, the first bandpass filter 

passing upstream signals in the first frequency band and stopping 
upstream signals in the second frequency band, 
an amplifier, coupled to the first bandpass filter, the amplifier amplifying 

signals in the first frequency band, and 
a second bandpass filter, coupled to the amplifier, the second bandpass 
filter passing upstream signals in the first frequency band to the 
second port; 
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a second path, coupled between the first and second ports, the second path 
including a band stop filter that stops signals in the first frequency band and passes at 
least upstream signals in the second frequency band and passes downstream signals 
received at the second port. 

22. The circuit of claim 2 1 , wherein the first frequency band comprises a band above 
1800 Megahertz and the second frequency band comprises a band below 1000 
Megahertz. 

23 . The circuit of claim 2 1 , wherein the pass band of the first and second bandpass 
filters overlaps in frequency with a stop band of the band stop filter. 

24. A wireless system, comprising: 

a mobile switching center that is adapted to be coupled to the public switched 
telephone network; 

a plurality of base stations, communicatively coupled to the mobile switching 
center, that are adapted to communicate with wireless terminals using one of at least two 
services; and 

wherein each base station supports the at least two services within the 
geographic area of the base station. 

25. The wireless system of claim 24, wherein each base station includes an 
amplification circuit that amplifies signals received from wireless terminals for one of 
the services and that passes without amplification signals from other wireless terminals 
for the other service and passes downstream signals to the wireless terminals. 

26. The wireless system of claim 24, wherein each base station is adapted to 
communicate upstream signals for the wireless terminals in a first frequency band for a 
first of the at least two services and in a second frequency band for a second of the at 
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least two services. 

27. The wireless system of claim 26, wherein the first frequency band is above 1800 
Megahertz and the second frequency band is below 1000 Megahertz. 

5 

28. A method for amplifying upstream signals for first and second wireless services, 
the method comprising: 

receiving signals; 

passing a first frequency band of the received signal; 
1 0 amplifying the first frequency band of the received signal; 

passing at least one additional frequency band of the received signal without 
amplification, the at least one additional frequency band being lower in frequency than 
the first frequency band; and 

combining the first frequency band and the at least one additional frequency 
1 5 band into a signal for transmission. 

29. A base station, comprising: 
an antenna; 

a plurality of amplification circuits coupled to the antenna and coupled in series, 
20 each amplification circuit adapted to selectively amplify upstream signals in a selected 
frequency band for a selected service and to pass downstream signals and other 
upstream signals; 

a feeder cable, coupled to a first one of the serially connected plurality of 
upstream amplification circuits; and 
25 at least one transceiver, coupled to the feeder cable, that is adapted to 

communicate signals over the antenna for a plurality of services. 


30. The base station of claim 29, wherein the first of the plurality of upstream 
amplification circuits receives a DC voltage over the feeder cable and passes the DC 
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voltage to at least another of the plurality of upstream amplification circuits. 

3 1 . The base station of claim 29, wherein each of the plurality of amplification 
circuits includes first and second paths with the first path selectively amplifying a 

5 selected upstream frequency band and the second path passing upstream and 
downstream signals outside the selected frequency band. 

32. The base station of claim 29, wherein a last of the plurality of amplification 
circuits includes a DC grounded antenna port. 

10 
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Abstract 

An amplification circuit for a wireless base station is provided. The 
amplification circuit includes a first port adapted to communicate signals to and from an 
antenna and a second port adapted to communicate signals to and from a base station. 
5 The amplification circuit further includes a first path and a second path with each path 
coupled between the first and second ports. The first path includes at least one bandpass 
filter and an amplifier that pass and amplify upstream signals in a first frequency band. 
The second path includes a filter that stops upstream signals in the first frequency band 
and passes upstream signals in at least a second frequency band and downstream signals 
10 in at least third and fourth frequency bands. 
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United States Patent Application 

COMBINED DECLARATION AND POWER OF ATTORNEY 


As a below named inventor, I declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor of the subject matter which is claimed and for which a patent is sought on the 
invention entitled: HIGH FREQUENCY AMPLIFICATION CIRCUIT; the specification of which is attached hereto. 

I have reviewed and understand the contents of the above-identified specification, including the claims. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 C.F.R. § 1.56 (see attached page 

ii 

I claim foreign priority benefits under 35 U. S.C. § 1 19/365 of any foreign application(s) for patent or inventor's certificate listed 
below and have also identified "below any foreign application for patent or inventor's certificate having a filing date before that of the 
application on the basis of which priority is claimed. 
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Number(s) 
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Foreign Filing Date 
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Priority Not 
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Copy 
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1 clSpi the benefit under 35 U.S.C. § 1 19(e) of any United States provisional application^) listed below. 


Application Number(s) 


Filing Pate (MM/DD/YYY) 


NOW 


1 claim the benefit under 35 U.S.C. § 120/365 of any United States and PCT international application(s) listed below and, insofar as 
the ^ibject matter of each of the claims of this application is not disclosed in the prior United States application in the manner 
provided by the first paragraph of 35 U.S.C. § 1 12, 1 acknowledge the duty to disclose material information as defined in Title 37 
CFiR. § 1-56 which became available between the filing date of the prior application and the national or PCT international filing 
dat&jof this application. 


!>S. or PCT Application Number 


Filing Date (MM/DD/YYYY) 


Patent No. 
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As a named inventor, I appoint the following registered practitioners to prosecute this application and to transact all business in the 
Patent and Trademark Office connected herewith, with full right of substitution: 
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Registration Number 
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Registration Number 


Fogg, David N. 
Leffert, Thomas W. 
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Polglaze, Daniel L 
S lifer, Russell D. 


Reg. No. 39,801 
Reg. No. 39,838 


Please direct all correspondence in this case to: 


Fogg, Slifer Sc Polglaze, P.A. 
P.O.Box 581009, Minneapolis, MN 55458-1009 

Telephone No. (612) 252-0014 
Fax (612)252-0019 
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I declare that all statements made herein of my own knowledge arc true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity 
of the application or any patent issued thereon. 


Inventor 


Given Name (First and Middle [if any]) 


Family Name or Surname 
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Inventor's 
Signature 
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State 


Country | FINLAND 
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§ 1 .56 Duty to disclose information material to patentability. 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most effective 
patent examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the teachings of 
all information material to patentability. Each individual associated with the filing and prosecution of a patent application has a duty 
of candor and good faith in dealing with the Office, which includes a duty to disclose to the Office all information known to that 
individual to be material to patentability as defined in this section. The duty to disclose information exists with respect to each 
pending claim until the claim is canceled or withdrawn from consideration, or the application becomes abandoned. Information 
material to the patentability of a claim that is canceled or withdrawn from consideration need not be submitted if the information is 
not material to the patentability of any claim remaining under consideration in the application. There is no duty to submit 
information which is not material to the patentability of any existing claim. The duty to disclose all information known to be 
material to patentability is deemed to be satisfied if all information known to be material to patentability of any claim issued in a 
patent was cited by the Office or submitted to the Office in the manner prescribed by §§ 1 .97{b)-(d) and 1 .98. However, no patent 
will be granted on an application in connection with which fraud on the Office was practiced or attempted or the duty of disclosure 
was violated through bad faith or intentional misconduct The Office encourages applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution of a patent application 
believe any pending claim patentably defines, to make sure that any material information contained therein is 
disclosed to the Office. 

Under this section, information is material to patentability when it is not cumulative to information already of record or 
of record in the application, and 

(1) it establishes, by itself or in combination with other information, a prima facie case of unpatentability of a claim; 
or 

(2) it refutes, or is inconsistent with, a position the applicant takes in: 

(i) opposing an argument of unpatentability relied on by the Office, or 

(ii) asserting an argument of patentability. 

A pfirria facie case of unpatentability is established when the information compels a conclusion that a claim is unpatentable under 
the preponderance of evidence, bvvrden-of-proof standard, giving each term in the claim its broadest reasonable construction 
consistent with the specification, and before any consideration is given to evidence which may be submitted in an attempt to 
estaflsh a contrary conclusion of patentability. 

3 I (c) Individuals associated with the filing or prosecution of a patent application within the meaning of this section are: 

( 1 ) Each inventor named in the application: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application and who is 
associated with the inventor, with the assignee or with anyone to whom there is an obligation to assign the 
application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing information to the 
attorney, agent, or inventor. 
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